The present paper attempts to study the solution of Fuzzy transportation problem so as to find the least transportation cost of commodities when supply, demand and cost of the commodities are represented by fuzzy numbers. Panadian [1] and other authors have presented arithmetic operations, alpha level and simple ranking by various other operations. Pandian[1] has obtained some methods for fuzzy transportation problem. This paper proposes a ranking method to find the fuzzy optimal solution of balanced fuzzy transportation problem using trapezoidal fuzzy numbers with improved Vogel's Approximation Method. This algorithm is found to be more efficient than other existing algorithms. The procedure for the solution is illustrated with a numerical example. Further, comparative study among the new algorithm and the other existing algorithms is established by means of sample problem. The advantages of the proposed method over existing methods are also discussed. Moreover, the proposed representation of trapezoidal fuzzy numbers over existing representation are also discussed.
INTRODUCTION
According to conventional transportation problems it is assumed that decision maker is sure about the precise values of transportation cost, availability and demand of the product. However, in real world applications, all the parameters of the transportation problems may not be known precisely due to uncontrollable factors. This type of imprecise data may not always well represented by random variable selected from a probability distribution. Fuzzy numbers introduced by Zadeh [2] may represent this kind of data. Method of fuzzy decision making, therefore, is needed here. Fuzzy transportation problem (FTP) is the problem of minimizing fuzzy valued objective functions with fuzzy source and fuzzy destination parameters. The balanced condition is both a necessary and sufficient condition for the existence of a feasible solution to the transportation problem. In this paper, the authors attempts to study the solution of Fuzzy Transportation Problem using Improved VAM with Roubast Ranking Technique. In past, Chanas and Kuchta [3] proposed the concept of the optimal solution for the transportation problem with fuzzy coefficients expressed as fuzzy numbers, and developed an algorithm for obtaining the optimal solution. Liu and Kao [4] described a method for solving fuzzy transportation problems based on extension principle. The study concluded that the membership function of the objective value of the equality problem is contained in that of the inequality problem. Saad and Abbas [5] discussed the solution algorithm for solving the transportation problem in fuzzy environment. The method proposed by the authors obtain positive optimal fuzzy transportation cost in most cases. Gani and Razak [6] presented a two stage cost minimizing fuzzy transportation problem in which supplies and demands i.e. transportation cost, availability and demand of the product are trapezoidal fuzzy numbers. 
where cij is the cost of transportation of an unit from the i th source to the j th destination, and the quantity xij is to be some positive integer or zero, which is to be transported from the i th origin to j th destination. An obvious necessary and sufficient condition for the linear programming problem given in (1) to have a solution is that i= (3) i.e. assume that total available is equal to the total required. If it is not true, a fictitious source or destination can be added. It should be noted that the problem has a feasible solution if and only if the condition (2) satisfied. Now, the problem is to determine x ij , in such a way that the total transportation cost is minimum.
In fuzzy environment a transportation problem can be stated as follows: 
Trapezoidal fuzzy numbers

Arithmetic Operators for solving Trapezoidal fuzzy number
Robust Ranking Technique
Roubast ranking technique which satisfy compensation, linearity, and additivity properties and provides results which are consist human intuition. If ã is a fuzzy number then the Roubast Ranking is defined by R(ã) = where is the level cut of the fuzzy number ã and = {((b-a)+a),(d-(d-c) )} In this paper we use this method for ranking the objective values. The Roubast ranking index R(ã) gives the representative value of fuzzy number ã.
Algorithm
for Improved Vogel Approximation Method
Step 1: Balance the given transportation problem if either (total supply>total demand) or (total supply<total demand).
Step 2: Obtain the TOC matrix. (The TOC matrix is obtained by adding the "row opportunity cost matrix" (row opportunity cost matrix: for each row, the smallest cost of that row is subtracted from each element of the same row) and the "column opportunity cost matrix" (Column opportunity cost matrix: for each column of the original transportation cost matrix the smallest cost of that column is subtracted from each element of the same column))
Step 3: Determine the penalty cost for each row and column by subtracting the lowest cell cost in the row or column from the next lowest cell cost in the same row or column.
Step 4: Select the rows or columns with the highest three penalty costs (breaking ties arbitrarily or choosing the lowestcost cell).
Step 5: Compute three transportation costs for selected three rows or columns in step 4 by allocating as much as possible to the feasible cell with the lowest transportation cost.
Step 6: Select minimum transportation cost of three allocations in step 5(breaking ties arbitrarily or choosing the lowest-cost cell).
Step 7: Repeat steps 3-6 until all requirements have been meet.
Step 8: Compute total transportation cost for the feasible allocations using the original balanced-transportation cost matrix.
Important Remarks
The Algorithm will be improved if one adds the following two additional steps for breaking ties I.
If there is a tie in penalty or minimum transportation cost, choose the largest penalty for allocation.
II.
If there is a tie in penalty and minimum transportation cost, then calculate their corresponding row opportunity cost value/column opportunity cost value, and select the one with maximum. After applying Improved VAM X 12 = 5.5, X 13 = 1 , X 23 = 1.5 , X 31 = 7.5 , X 33 = 1 , X 34 = 2.5, and the total crisp value of the problem is X 0 = 121. 
CONCLUSION
In this paper, the transportation costs are taken as fuzzy numbers which are more realistic and general in nature. Moreover, the fuzzy transportation problem of trapezoidal numbers has been transformed into crisp transportation problem using Robust's ranking indices and then obtained the optimal solution using Improved VAM. Numerical examples show that by this method one can have the optimal solution as well as the crisp and fuzzy optimal total cost. This technique can also be used for solving various other problems also like, project schedules, assignment problems, network flow problems etc.
